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THE FRUIT OF VIBURNUM NUDUM. 
BY ROBERT H. LOTT AND NICHOLAS KNIGHT. 
The fruit of Viburnum Nudum was gathered in the swampy portions of the 
territory around Sylvan Beach, N. Y., on the eastern shore of Oneida Lake, 
August 27th to September 5,  1907.  The territory was formerly the lake bot­
tom, at the time when the water was discharged into the Mohawk river. An 
elevation of the land took place, the lake was projected farther north, and the 
water now reaches Lake Ontario through the Oneida and Oswego rivers. The 
soil of  the Sylvan Beach territory is almost a pure sand, unadapted to agricul­
tural purposes. 
This species of Viburnum grows on shrubs four to seven feet in height. It 
is common in swampy regions from the New England states to Florida. 
The portion gathered August 27th was comparatively green, while on the 
4th and 5th of September it had become quite ripe. It was then a beautiful 
cardinal red, very abundant in the neighborhood of  Sylvan Beach, and the 
most gorgeous object in the early autumn landscape. 
The dried fruit of the species consists of berries that resemble commercial 
currants . They differ in that their color is bluish black instead of brownish 
black, and they are more elongated. The odor of the berries is also similar to 
that of currants. 
The taste of the berry passes quickly through different degrees of sweetness 
to that of a decided bitterness. The bitter taste is very similar to that of a 
wild cherry, or to the bark of a peach tree, although not quite so strong. The 
fruit when burned gives off three distinct odors ; first, a sweet odor like that of 
taffy made from sorghum molasses ; secondly, an odor somewhat resembling 
coffee ; and lastly, the odor of burning damp straw or leaves, which is very 
penetrating . The fruits are very easily crushed in an agate mortar. There were 
270 grams available for the analysis. The average weight of each was 0.05 
gram. 
THE SUGARS. 
About 100 grams of the fruit were taken for the sugar extraction. They 
were placed in a 500 c. c. :flask, fitted with an inverted condenser, and treated 
with successive portions of alcohol for about thirty-five days. The alcoholic 
extraction was removed each day, and a fresh portion applied. The alcohol was 
distilled off, and two substances remained behind ; one a dark, thick . syrup ; the 
other a resinous, gummy substance possessing a bluish clay color. The alco­
holic extraction gave an acid reaction to litmus paper. 'l'he color and odor of 
the first extraction bore a strong resemblance to new cider. In a short time 
the odor resembled old cider, and a test for acetic acid showed that fermenta­
tion was taking place. 
A test with Fehling's solution at the end of thirty-five days showed tha.t the 
sugars were almost extracted, and distilled water was substituted for alcohol. 
The berries under the alcohol treatment remained hard, but on the addition of 
10 
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w ater became soft and mushy. The alcoholic extraction at the end of thirty­
five days was almost colorless, while the water extraction was very black, 
resembling coffee that had been boiled. Ten days more were required to 
remove all coloration and the remainder of the sugars by the water treatment. 
The percentage of the sugars was determined by Fehling's solution of such 
a strength that 10 c. c. corresponded to 0 .0 5  gram sugar. The determination 
was made by taking 1 c .  c .  of the sugar extraction and diluting with 50 c .  c .  of 
distilled w ater in a small beaker. This was heated to boiling and titrated 
with Fehling's solution. To ascertain when the end point was reached, a small 
portion of the solution was filtered from time to time, always pouring the 
filtrate back, until the sugars had no more reducing power. The filtrate was 
of a marked straw color until the reduction was complete, at which time it 
became a l ight blue. The change in color could be brought about in either 
direction by three drops of  the sugar solution or the same of Fehling's solu­
tion, and so it seemed a satisfactory test. There were found to be 4 2 . 8 5  grams 
of sugar corresponding to 4 2 . 8 5  per cent. The loss by fermentation was not 
ascertained. 
The two different sugar extractions were evaporated to dryness, and the 
odor was that of scorched sorghum. The residue w as a black thick j elly-like 
substance and had the bitter taste of the original berry. 
A portion of this residue was purified by heating for several hours on the 
water bath with purified bone black . The solution was quite light in color, 
and was evaporated to dryness for treatment with phenylhydrazine. 
With portions of 0.01 gram sugar, 0.04 gram phenylhydrazine, and 0.03 gram 
sodium acetate, the test pointed to fructose. Another test w ith cobalt nitrate 
indicated ' dextrose, so it is quite likely both are present. The osazone crystals 
were purified by c rystallizing with alcohol, and attempts were made to obtain 
the melting point, but the efforts were unsatisfactory. 
The residue of the fruits after the sugar extraction was dried and weighed. 
The loss of weight was 53  per cent. The berries were black in color, shriveled 
and hard . 
As a larger quantity of residue was needed for oil extraction, it seemed 
likely that the sugars might be removed more rapidly by using a l itre flask 
and larger quantities and changing the solvent twice daily. In two weeks all 
. the sugar in  125 grams of fruit was extracted. This portion was dried and 
weighed, showing a loss of 4 8  per cent as compared with 53  per cent the first 
time. 
THE A S H .  
Four different portions of the berries of about two grams each were ashed 
in a platinum evaporating dish of 100 c.  c. capacity. From the first portion 
si l ica ,  iron , aluminum, calcium and magnesium were determined ; from the 
second portion, the sodium and potassium by a modification of the J .  Lawrence 
Smith method ; from the third portion, the sulphates, ,  and lastly, the phos­
phates. The analysis showed more sodium than potassium, and the flame test 
both from the original berry and the sugar syrup pointed in the same direction. 
The results of the analysis were as follows : 
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FIRST PORT I O N .  
SiO, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 .11 per c ent of the ash 
Al,O , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 .88 per cent of the ash 
Fe,O, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 . 8 8  per cent of the ash 
CaO , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 . 60  per cent of the ash 
MgO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l . 8 7  per cent of the ash 
Weight of  berries taken . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 0 l G  grams 
Weight of the ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 09 grams 
SECOND POHTIOX.  
K,O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 . 87  per cent of ash· 
Na,O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 6 . 7 9  per cent of ash 
Weight of berries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 .0403  
Weight of ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 . 0933  
THIRD PORT I O N .  
SO, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 . 13  ]Jer cent of ash 
Weight of berries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 . 0 5 3 3  
Weight of ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 9 2 1  
FOURTH POHTIO N .  
The phosphate was determined by d issolving the ash in nitric acid, filtering 
and treating the filtrate with a solution of ammonium molybdate. 
P,O, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 .89  per cent of the ash 
Weight of berries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 .0523  grams 
Weight of ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 .0734  grams 
The total is 89 .09 per cent of the ash ; the remainder is  organic matter that 
escaped combustion, and carbon dioxide. 
A portion of the pulp of the berries after the sugar and oil  extractions was 
thoroughly dried, and 2 .6083  grams ashed. The ash weighed 0 .0483  grams, 
about half the weight of the ash of the original fruit, and a much larger bulk 
of fruit was required to weigh two grams than of the original fruits.  The pulp 
now had only two characteristic odors, that of coffee,  and of d amp burning 
leaves. The odor of taffy seemed to have disappeared. 
THE OILS. 
The dried berries from the sugar extraction weighing 1 1 2  grams, were finely 
ground in a small coffee mill, and used for the oil extraction. The powder was 
placed in a 500 c. c .  fl.ask which was tightly fitted with an inverted condenser, 
and treated with ether. Two weeks were required to extract all the oil. The 
ether was removed from the oil by distillation . The oil at first was of a beauti­
ful green color, due no doubt to chlorophyll . The attempt was made to remove 
the chlorophyll by filtering through bone black, with ether, in the cold,  but 
no effect whatever could be detected. The oil  was then heated fo r twelve 
hours with ether and bone black, using an inverted condenser, and then filtered 
The oil now came out a beautiful amber color, the SIJl'Cific gravity of which 
was 0 . 9 3 5 3 .  It  was not possible to solidify it  in a freezing mixture. The boiling 
point is about 82°.  It has a characteristic odor which somewhat resembles 
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that of olive oil.  Four saponifications were made by Koetstorfer's method which 
resulted as follows : 
1 - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -
2 
3 
4 
Amount 
Taken 
(}. 857 
(} , 1358  
2 . 302' 
3 . 1005 
Time 
Heated 
2 
4 
12 
16 
I
Saponiflcat ' n  
E quivalent 
612 
3i3 
291 
300 
The results indicate that the oil is difficult to san.onify, and that complete 
saponification takes place only after continued heating. The figures show that 
the oil is one of the oleins in the same group as castor oil ,  almond oil and 
olive oil. The conclusion accords well with the physical characteristics. 
The products of the third saponification were separated. The soapy solution 
after saponification was diluted with distilled water, and a quantity of ether 
was added which dissolved the unsaponifiable portion. This was separated 
from the liquid, evaporated to constant weight and found to be 0.0483 grams. 
This residue was dissolved in hot alcohol and filtered, and left to evaporate 
spontaneously. A few minute crystals separated out which were supposed to 
be chloresterol. 
-
After separating the ethereal layer, the remaining liquid was acidified with 
sulphuric acid and slightly heated, whereupon the fatty acids liberated by 
saponification collected upon the top of the liquid. These were separated and 
boiled with distilled water for several hours. They were afterwards separated 
from the water, dried on the water bath, and found to weigh 3 .6033 grams 
more than the amount of oil at first taken. The increase of weight is due, 
doubtless, to the oxidation of the acids. Two distinct acids appeared, one very 
clear and odorless, which crystallized in a freezing mixture to fine needles, and 
melted at about 4°,  the other was a yellow limpid liquid with an odor resem­
bling lard. This last crystallized at a low temperature, but we did not succeed 
in finding the melting point. Judging from the descriptions given in the 
l iterature, the clear acid seems to be oleic, and the yellow one is linoleic. 
Both reacted acid to litmus paper. 
An attempt was made to obtain the weight of the soluble fatty acids. The 
acidified liquid was first separated from the insoluble fatty acids, and the dis­
tillate exactly neutralized by normal caustic soda, using phenolphthalein as 
an indicator. The washings from the insoluble acids were now added to the 
contents of the flask and again distilled to a small bulk. This distillate like­
wise was neutralized with normal caustic soda. The two distJ.llates were 
evaporated to dryness to constant weight. The number of centimetres used in 
the neutralization was multiplied by 0 .022 ,  and the product subtracted from 
the constant weight. The result was unsatisfactory. Each fruit bears a single 
flat stone which undoubtedly contains the oils. We obtained in all 14.5667 
grams of oil from 225 grams of the original fruit or 6.47 per c ent. 
THE PROTEINS. 
Some of the berries were crushed and boiled in distilled water for a short 
time. A small amount of this solution was heated W'lth nitric acid, giving a 
yellow color, which became an orange red when made alkaline. This showed 
the presence of albumen. 
• 
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A portion o f  the fruit was heated with an excess o f  soda-lime i n  a dry test 
tube. The fumes reacted alkaline to litmus paper. A similar effect was pro· 
duced by heating the berries alone at a high temperature. 
The nitrogen was determined by the Kjeldahl method ; 2 .0933 grams of the 
berries gave 0.0112 gram of nitrogen, equivalent to 0.53 per cent. 
A quantity of solution which resulted from boiling the berries in distilled 
water was tested to learn if the albumen contains sulphur. We treated a solu­
tion of lead acetate with caustic soda until the precipitate which first forms 
is redissolved. The fruit solution was now added to this and heated to boiling. 
A dark colored precipitate of lead sulphide formed which indicates the presence 
of sulphur. 
THE ACIDS. 
The acid tests were made from the sugar extraction. Tartaric and citric 
acids were found, with a small quantity of malic acid. Citric acid seemed to 
predominate. 
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